The aim of this study was to identify beneficial bacteria with probiotic potential from kefir grains. The lactobacilli isolated from kefir grains were characterised as: 
against pathogenic micro-organisms [9) and harmonisation of intestinal microflora [44] . The functional properties of kefir have been traditionally ascribed to its biologically active proteins and bacterial exopolysaccharide -kefiran [40] . However, the potential beneficial effects could also be mediated by the microbial composition of this fermented milk or by secondary metabolites [37] .
Although a considerable number of commercial wellcharacterised probiotic strains are available today, there is still interest in screening new productive strains [5, 36] .
Strains exhibiting unique and specific properties important for health can be selected during characterisation of natural fermented dairy products such as kefir [46] . This traditional product may be an interesting source of potential probiotic bacteria with specific functional properties. Despite the fact that many authors have advocated the importance of the human origin of a strain and a selective criterion for its use by humans, the professional group at FAO/WHO
[17] stressed more the probiotic activity of the strain than the source of the relevant micro-organism.
The functionality of probiotics can be determined by two groups of tests [34] . The first group of tests focuses on the physiological properties and safety, for example: the tolerance of gastric juice and bile acids; ability to adhere to intestinal mucosa and colonise the intestine; production of inhibitory substances and inhibitory activity against pathogenic bacteria; susceptibility of the strain to antibiotics and enzymatic activity; and immunomodulatory properties.
The second group of tests focuses on the technological properties of probiotic micro-organisms, such as the viability during the production process and stability of the strain during storage.
The aim of this study was to identify lactobacilli isolated from kefir grains and characterise their selected properties according to instructions recommended by FAO/WHO with respect to their biological effects and safety under in vitro conditions. score ≥ 2.30 -high probability of identification at the level of species; 2.30 ≥ score ≥ 2.00 -high probability of identification at the level of the genus; and 2.00 ≥ score ≥ 1.70 -probable identification at the level of the genus.
MATERIALS AND METHODS

Isolation
Testing of viability in gastric juice
Simulated gastric juice (pH 2 and 2.6) was prepared according to the method by K o s et al. [26] . A fresh suspension of a respective strain (approximately 1 × 10 8 CFU.ml 
Testing of toxicity of bile salts
The testing of toxicity of the bile salts to the lactobacilli was carried out on MRS agar containing 0.3 % bile acid salts (sodium taurocholate and glycocholate, Sigma-Aldrich, USA). Discs impregnated with suspensions of lactobacilli strains were placed onto agar and the plates were incubated under anaerobic conditions (Gas Pak Plus, BBL) at 30 °C and 37 °C for 72 hours. The ability of the lactobacilli to grow in the presence of the above salts was evaluated qualitatively.
Monitoring of the biofilm production
The production of the biofilm was observed in 96-well microtitration plates using the method of O'T o o l e et al. (38) . The capacity of biofilm production was assessed using crystal violet, a standard stain used for the determina- 
Testing of the inhibitory activity
The disc-diffusion method was used to determine the inhibitory activity of selected lactobacilli against poten- 
Statistical evaluation
The results of the individual analyses were evaluated by one way variance analysis (ANOVA) supplemented with Tukey test using the software GraphPad Prism version 3.00. (Fig. 1a) in comparison to the strains Lb. kefiri.
RESULTS AND DISCUSSION
A similar trend was also observed at pH 2 (Fig. 1b) One of the properties most frequently observed during the selection of probiotic candidates is their ability to adhere to the mucus and epithelial cells, or their congregational ability. Despite the important role of biofilm in commensal bacteria which affects immunomodulation, the exclusion of pathogens and increased contact with the in- . Moreover, production of biofilms would increase their stability in the process of production and storage [8] . The strains in our study produced biofilms on the abiotic surfaces in MRS medium free of Tween. These biofilms were either medium thick (Lb. plantarum R7, Lb. paraplantarum S10, Lb. paracasei 2Ž, Lb. kefiri 13/30) or thick (Lb. plantarum 1Ž, Lb. kefiri 4/30, Lactobacillus sp. 6/30, Lb. reuteri 2/6, Lb. reuteri L26) (Fig. 2) . The highest production of biofilm (OD570 = 4.5) was recorded and also confirmed by SEM with the strain Lb. plantarum 1Ž (Fig. 3) . A similar production of biofilms by lactobacilli from various sources was observed by T e r r a f et al. [43] and S l í ž o v á et al. [42] . However, these authors pointed out that there are significant differences in the production of biofilms related to the composition of the medium and cultivation conditions. Although observation from the GIT of lambs. We assume that the inhibitory effect observed in our study could be mediated by the production of organic acids. In our previous studies we observed the production of lactic acid and acidic acid by the strains tested. The antimicrobial effect of these acids may be related to the inhibition of the various metabolic functions of bacterial cells with the highest inhibitory effect ascribed to the non-dissociated form of organic acids [41] .
The system of assessment of safety of probiotic micro-organisms strictly specifies criteria such as resistance AMP -ampicillin; GEN -gentamycin; CAN -canamycin; STR -streptomycin; ERY -erythromycin; CLI -clindamycin; TTC -tetracycline; CMP -chloramphenicol; * -values MIC exceeding critical values defined for the respective species of lactobacilli by EFSA commission [14] to antibiotics and transfer of resistance genes. Probiotic micro-organisms should not increase the existing risk associated with normal microflora in the intestine or foods.
In relation to the evaluation of resistance to antibiotics of probio tic strains, one should distinguish the type of resis- (Table 2 ) with the exception of strain Lb. plantarum 1Ž in the case of kanamycin. D a n i e l s e n and W i n d [10] re- Lactobacilli are generally susceptible to these antibiotics [16] . Plasmids encoding resistance to tetracycline, eryth- The safe use of probiotic strains is related to the activity of their enzymes. The strains showed different enzymatic profiles ( Table 3 ). From that point of safety, the absence of activity of β-glucosidase and β-glucuronidase is desirable.
The activity of β-glucosidase is associated with undesirable effects in the large intestines; β-glucuronidase may release aglycons and deconjugate carcinogens conjugated with glucuronic acid [12] . The Lb. plantarum (R7 and 1Ž) and
Lb. paraplantarum S10 strains exhibited medium activity Haemolysis is a common factor of virulence of pathogenic bacteria which makes iron available to bacteria as a co-factor important for the action of some bacterial enzymes, and causes anaemia and oedemas in hosts [45] .
Lactobacilli are able to grow in the absence of iron which is considered an ecological advantage in the environment where they have to compete with pathogenic bacteria.
However, some observations indicated the presence of haemolytic activity from lactobacilli. According to E l l i et al. 
CONCLUSIONS
The results obtained in this study have allowed us to conclude that lactobacilli strains isolated from kefir grains could fulfil the parameters set for the required properties of probiotics. The strain Lb. paracasei 2Ž provided the best preliminary results as it: showed a high resistance to simulated gastric juice and bile salts; produced biofilm; exhibited strong inhibitory activity against potential pathogens; was susceptible to the test antibiotics; and showed no harmful enzymatic or haemolytic activity. In this study, we did not perform all the tests that must be used for testing of potential probiotic strains which opens additional space for further investigations focused particularly on the validation of biological properties and safety under in vivo conditions.
After complex characterisation and relevant in vivo studies, the selected strain appears prospective for the use as probio tics in functional food or clinical practice.
